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Abstract  
The J P L  MkIV instrument made two b a l l o o n   f l i g h t s  and  took 2 2  
days of ground-based  observation  from  Esrange, Sweden, during 
the  SOLVE/THESEO campaign. The f irst  b a l l o o n   f l i g h t  on December 
3 ' r d  1 9 9 9 ,  was  made before   the   onse t  of widespread  heterogeneous 
a c t i v i t y .  The second f l i g h t ,  on March 1 5 ' t h ,   o c c u r r e d   a f t e r   t h e  
ces sa t ion  of heterogeneous  act ivi ty .  The ground-based column 
observations  mostly  covered t h e  per iod from l a t e   J a n u a r y   t o  mid 
March. The combined results show tha t   over  t h e  win te r   t he re  were 
large  per turbat ions  to   the  chemical   composi t ion of t he   vo r t ex  
i n  t he  1 7 - 2 7  km a l t i t ude   r ange ,  and t h a t  most  of these  changes 
peaked a t  1 9  km a l t i t u d e .   S p e c i f i c a l l y ,   c h l o r i n e   a c t i v a t i o n ,  
d e n i t r i f i c a t i o n ,  and  ozone l o s s  were  observed, w i t h  t hese  
p e r t u r b a t i o n s   a l l   p e a k i n g   a t  1 9  km a l t i t u d e .  


